The quantitative requirements of human diploid cells (strain MRC-5) for amino acids, vitamins and serum.
The uptakes of all essential amino acids, vitamins (except riboflavin), glucose and serum during growth of human diploid cells (MRC-5) were determined. The amino acid uptakes varied considerably with the conditions of culture. The glucose requirement is several times greater than that for mouse LS or human HeLa cells. These analytical results were used to modify the medium so as to ensure that an excess of all defined medium constituents was present and pH was not limiting during study of the serum requirements. It was then found that maximum cell populations were directly proportional to the serum concentration. Hence the growth was limited by the supply of an unknown growth factor in serum. The serum growth factor was not replaced by a mixture of over 60 vitamins, co-enzymes, hormones and other organic and inorganic compounds considered to be possible growth factors, although this mixture did not lower the growth rate and somewhat (22%) increased the yield from the serum growth factor. The unit of serum growth factor is precisely defined in terms of the amount in a standard batch of calf serum. This standard contains 10 units/ml whereas the other batch of serum used contained only 5 units/ml.